U.S. REITs as an Asset Class in International Investment Portfolios
Stephen R. Mull and Luc A. Soenen ompelling evidence supports giving real estate a significant role in mixed-asset investment portfolios. Several authors have shown that real estate provides a return comparable to the returns on bonds and stocks and also has low correlation with those asset classes. 1 As a result, adding real estate to a portfolio of stocks and bonds reduces its overall volatility without significantly reducing its expected return. In a recent study published in this journal, Eichholtz (1996) found the correlations between national real estate returns to be significantly lower than between common stock or bond returns. This implies that international diversification is more effective for real estate securities portfolios than for international common stock and international bond investments. Hudson-Wilson and Elbaum (1995) demonstrated that, although the diversification benefits of adding real estate to an investment portfolio are persuasive when real estate is treated as a single homogeneous asset, diversification across the various components of real estate, such as geography and property type, provides important additional benefits. 2 In addition, real estate investments provide a good hedge against inflation. Recently, provided convincing evidence that, although direct investments in real estate are themselves hedged against inflation, they provide relatively weak hedges for broadly diversified portfolios. In contrast, leveraged positions in commodities with a high energy component exhibit strong hedging properties.
All prior studies have taken a U.S. investor's point of view. The purpose of this paper is to investigate whether investing in U.S. real estate is an attractive asset choice for all investors. In particular, we take the viewpoint of all G-7 countries (Canada, France, Germany, Italy, Japan, the United Kingdom, and the United States).
Real estate is a broad asset class with diverse segments, including commercial, industrial, residential, and retail properties. 3 In each segment, geography (location) matters a great deal. A common vehicle for international investors to add U.S. real estate to their investment portfolios is to acquire investments in publicly traded equity real estate investment trusts (REITs). The use of REITs as a proxy for investing in U.S. real estate mitigates the liquidity problem caused by infrequent trading of real estate properties. Most indexes of real estate return measure changes in appraisal value instead of transaction price. As Giliberto (1988) and Geltner (1991) pointed out, appraisal-based returns likely underestimate real estate's volatility, leading to misspecification of the input variables in a meanvariance asset allocation. As suggested by , the quality of REIT return data, because they are based on actual transaction prices, is much higher than that of appraisal-based data.
DATA AND ANALYSIS
In this study, we limited the asset choices for each of the G-7 countries to investments in domestic stocks, domestic bonds, and U.S. REITs. The analysis covers a 10-year period from January 1985 through December 1994. The data source for monthly REIT returns was the equity REIT index maintained by the National Association of Real Estate Investment Trusts. The source for monthly stock market and gold returns (used to measure real returns) was Morgan Stanley. Bond yields were provided by Salomon Brothers. We examined the risk-return relationships for investments in stocks, bonds, and U.S. REITs from the viewpoint of each G-7 country. Equity REITs were used as a proxy for investment in real estate because they more closely represent ownership interest in real estate than do other REIT instruments. 4 Because REITs provide liquidity through the exchange of shares, they are an effective alternative to direct investment in a diversified portfolio of professionally managed real estate. Table 1 summarizes the average return and volatility of the three asset classes. The results are all calculated in terms of the numeraire currency of the investor; that is, returns on investments in U.S. REITs have been adjusted for exchange rate changes (and not hedged). To evaluate investment performance properly, we calculated both the coefficient of variation and Sharpe's (1966) rewardto-variability ratio. 5 As can be seen from Table 1 , except for Canada, bond investments showed a lower average return than stocks from all countries' perspectives and also experienced lower volatility than stocks. As reported by Goetzmann and Ibbotson (1990) , for the United States, the REIT index has produced an average annual return higher than bonds but lower than stocks; the geometric mean return, however, was 10.14 percent both for REITs and for U.S. stocks. This result indicates that REIT returns are very time dependent, which is consistent with a real estate boom-bust cycle.
From the U.S. perspective, REIT returns resemble those of stocks in terms of reward-to-risk tradeoff, as noted by, among others, Gyourko and Keim (1992) . Nonetheless, the similarity between U.S. REITs and domestic stock market returns does not hold from a non-U.S. perspective. Differences in business cycle and currency effects distort the trading similarities between foreign stock markets and U.S. real estate. REITs were not an attractive investment class compared with domestic stocks for investors from France, Germany, Italy, and Japan. Only for Canadian and British investors did U.S. REITs perform well compared with common stocks (Canada) and bonds (United Kingdom). Real estate showed a low mean return for investors from France, Germany, and especially Japan, caused by the gradual and steady weakening of the U.S. dollar (e.g., on average by 7.65 percent a year against the Japanese yen during the 1985-94 period).
We next examined the correlation between the three asset classes from each country's perspective to gain insight into possible benefits that may accrue from combining U.S. real estate with domestic stocks and bonds in an investment portfolio. Table  2 contains the correlations for U.S. REITs with stocks and bonds.
Contrary to Brueggeman, Chen, and Thibodeau (1984), who reported that for the United States, a strong negative correlation existed between returns on real estate and returns on both stocks and bonds for the 1972-83 period, our results indicated a strong positive relationship with stocks, especially for the United States (correlation 0.61). The relationship between U.S. real estate and domestic bond returns was positive for Canada, France, Italy, and the United States and negative for the other three countries. Key : AM = Arithmetic mean return; GM = Geometric mean return; SD = Standard deviation; CV = Coefficient of variation; SI = Sharpe Index.
Given the general strong positive correlation between real estate returns and stocks (although in three cases, a slight negative association with bonds), the potential for risk reduction through portfolio diversification through REITs is somewhat limited. Of course, a negative correlation is not a prerequisite for U.S. REITs to be an attractive diversification vehicle. Even a small positive correlation coefficient, as for example in the case of Japan and the United Kingdom, is sufficient to achieve diversification.
U.S. REITs AS AN INFLATION HEDGE
Real estate has been considered an asset that, like common stock, provides a partial hedge against inflation, in that REITs tend to increase in value in response to inflation shocks. As with returns on common stock, real estate returns are typically negatively correlated with inflation (see . Table 3 presents the correlation coefficients between the returns on the three different asset classes and the domestic inflation rate (measured as the change in the consumer price index (CPI)).
As can be seen from Table 3 , common stocks provide a favorable hedge against inflation in all countries, even in the case of Italy and Japan, because the correlation coefficients, although positive, remain small. A similar conclusion holds for bond investments, for which a low positive correlation is found for Canada, France, and Italy. An investor looking for inflation protection might consider U.S. REITs, especially from the U.K. and U.S. perspectives but also from other countries' points of view, because the correlation coefficients, although positive, are quite small. The securitized equivalent of U.S. real estate does appear to be helpful in hedging against domestic inflation in all cases.
For Italian investors, the protection against inflation is less favorable than for the other countries.
The traditional role of gold as the ultimate hedge and store of value is well known. The average correlation coefficient over the 10-year period for gold with stocks was -0.035; with bonds, it was -0.087. Because gold is widely recognized as an inflation hedge, we calculated gold-deflated returns because they provide an objective measure of real returns. 6 For U.S. investors, the real returns on REITs are similar to those for stocks, with a common Sharpe Index of 41.9, compared with 24.2 for an investment in bonds. The average real return across the G -7 countries is 10.24 percent on U.S. REITs, 15.85 percent for stocks, and 12.01 percent for bonds. The average value of the coefficient of variation is 1.87, which is in the same range as those for stocks (1.82) and bonds (1.93) . Even on a golddeflated basis, U.S. REITs seem to be an interesting asset class for international investors.
HEDGED U.S. REITs
Investing in U.S. real estate creates dollar exposure for international investors. Eun and Resnick (1988) pointed out that a fluctuating exchange rate contributes to the risk of foreign investment not only through its own variance but also through its positive covariances with local stock market returns. As a result, a large portion of exchange risk would remain undiversifiable in a multicurrency portfolio. Hedged U.S. REIT returns are computed using a one-month rolling hedge for each foreign country. That approach is equivalent to borrowing U.S. dollars for one month and swapping them into the domestic currency of the investor for simultaneous deposit in the local market. The hedged position in U.S. REITs has a domestic return equal to the REIT return plus the one-month interest rate differential (equivalent to the one-month forward premium or discount on the U.S. dollar). The amount hedged is equal to the REIT position at the beginning of each month because its magnitude at the end of the month is unknown when the hedging decision is made. Table 4 presents descriptive statistics for hedged U.S. REITs for investors from each of the six foreign countries.
Comparing the standard deviations of investing in U.S. REITs as reported in Table 4 with those of Table 1 , hedging drastically reduced U.S. REITs' volatility as measured in the local currency. From the Canadian perspective, currency hedging only marginally affected standard deviation. Dollar hedging reduced the mean return on REITs from the Canadian and U.K. perspectives, and it actually resulted in a higher average return for French, German, Italian, and Japanese investors. As a consequence, the "free lunch in currency hedging" reported by Perold and Schulman (1988) -that is, substantial risk reduction at no loss of expected return-cannot be generalized. Hedging did pay off in terms of the Sharpe reward-to-risk ratio, except for investors from Canada and the United Kingdom.
U.S. REITs AS A COMPONENT OF DOMESTIC INVESTMENT PORTFOLIOS
Next, we investigated whether U.S. REITs are an attractive asset class for domestic G-7 investors in terms of portfolio return enhancement and diversification. First, we constructed investment portfolios containing only two asset choices, domestic stocks and domestic bonds. The optimal composition for these portfolios is based upon maximizing the Sharpe Index. No short positions are allowed. The composition of the resulting two asset-class portfolios and descriptive statistics are summarized in Table 5 .
All domestic portfolios were dominated by stocks, with the exception of the United Kingdom, where bonds represented 87.2 percent of the optimal two-asset-class portfolio. The U.S. portfolio exhibited an extremely high value for the Sharpe Index relative to those for the other countries (i.e., 77.37 compared with an average Sharpe Index of 33.41 for the six foreign countries). As illustrated in Table 1 , stocks as well as bonds in the United States outperformed those of the other countries in terms of the risk-return trade-off during the period studied.
To examine how much can be gained by adding U.S. real estate to a domestic investment portfolio, we constructed three-asset test portfolios using a method recently developed by Graham and Harvey (1994) . Their nonparametric equal variance method is designed to compare a portfolio's performance with that of a reference portfolio (the stock and bond portfolio) that has the same unconditional variance. Basically, we levered the two-assetclass benchmark portfolio up or down in order to set its unconditional volatility equal to the unconditional volatility of the three-asset-class portfolio. The difference between the returns of the benchmark and the newly constructed portfolio provides a measure of abnormal return caused by the inclusion of U.S. REITs as an asset choice. GrahamHarvey is a better test measure than Sharpe because of its ability to incorporate the effects of borrowingand lending-cost fluctuations on the portfolio and its ability to avoid (or in this case reduce) meanvariance estimation issues. The resulting optimal composition and summary statistics for these mimic portfolios are presented in Table 6 . U.S. REITs enter the portfolios with a substantial weight only in the case of Canada and the United Kingdom. In no other instances were REITs selected as a significant component of the optimal portfolio. The largest change in portfolio composition compared with two asset classes is for Canada: The investment in bonds is reduced from 100 percent to 56.5 percent, with the remaining 43.5 percent substituted for by U.S. REITs. Stocks never really become part of the portfolio from the Canadian perspective because the stock market performed poorly (see Table 1 ) compared with bonds and REITs over the 10-year period. Overall, adding U.S. REITs as a third asset class resulted in better performance for Canadian and U.K. investors as evidenced by the increase in the Sharpe index (see Table 6 ). The confidence levels of the increase in Sharpe's ratio are low, however, meaning that the improvement caused by inclusion of U.S. REITs is not statistically significant. The best results are from the U.K. perspective, where a 1.57 percent increase in the arithmetic mean return is obtained for the same level of volatility. The Sharpe Index for the United Kingdom increased to 38.86 from 29.52.
Among the seven countries, inclusion of U.S. REITs as a possible security selection had only a marginal impact on performance: an increase in the arithmetic mean return from 10.72 percent to 10.99 percent, in the geometric mean return from 10.34 percent to 10.62 percent, and in the Sharpe Index from 39.69 to 41.87. These marginal benefits obtained by including U.S. real estate in the national investment portfolios can be explained by the poor performance of U.S. REITs relative to the respective domestic stock and bond markets (see Table 1 ) and the strong correlation with local stocks (see Table  2 ) during the 1985-94 period.
TIME DEPENDENCE OF RESULTS
As can be seen from Table 6 , even from the U.S. perspective, U.S. REITs enter the portfolio for merely 2.2 percent. This result is in sharp contrast with earlier studies on U.S. real estate-for instance, by Webb and Rubens (1987) and Brueggeman, Chen, and Thibodeau (1984) , among others, who claimed that real estate composes a major portion of the optimal portfolio. In other words, real estate returns seem to be very much affected by the time period under consideration. As Goetzmann and Ibbotson suggested (1990, p. 76) , "The last two decades, from which we draw much of our findings, may have been unusual for the real estate market. If real estate follows a 10-year boom-andbust pattern, then we might have witnessed only a single cycle." To examine the time dependence of our results, the preceding analysis was repeated for several subperiods. The periods 1985 The periods to 1990 The periods and 1991 The periods to 1994 showed the largest difference with respect to U.S. REITs as a component of a wellmanaged investment portfolio. Summary statistics for both subperiods are presented in Table 7 .
U.S. REITs were never a component of an investment portfolio maximized on Sharpe's Index from any of the seven countries' perspectives during the 1985-90 period. Optimal portfolios consisted of 100 percent domestic stocks for Germany, Japan, and the United Kingdom; domestic bonds dominated in the other four countries. Except for Canada and the United States, REITs showed a negative mean return. A combination of high volatility and relatively low return resulted in an unfavorable coefficient of variation compared with that The situation is completely different for the subsequent 1990-94 time period. For this subperiod, U.S. REITs are a substantial portion of the investment portfolio. The exception is Japan. Its stock market crash is responsible for a dismal 1.29 percent arithmetic mean return. Although Japanese bonds showed a lower average return (8.3 percent) than U.S. REITs (10 percent), they experienced a much lower standard deviation (4.1 percent versus 15.3 percent, respectively). This situation explains the absence of U.S. REITs and the dominance of bonds in the Japanese portfolio. Inclusion of U.S. REITs resulted in substantial and statistically significant increases in the mean returns and the Sharpe Index. This result is especially true for investors from Canada, Italy, the United Kingdom, and the United States. In general, these subperiod results provide empirical evidence of the periodicity of particular asset classes for portfolio construction, of which U.S. REITs are only one selection.
CONCLUSIONS
As a separate asset class, U.S. REITs during the study period were an attractive alternative to domestic stocks and bonds for investors from Canada and the United Kingdom. REITs provided a hedge against inflation for investors from the G-7 countries. Contrary to prior research, our results indicate a rather strong positive correlation with stocks, thereby limiting the REITs' potential for risk reduction through portfolio diversification. Hedging the dollar exposure on U.S. REIT investments paid off, except for investors from Canada and the United Kingdom. For the entire 1985-94 time period, real estate did not represent a substantial weight in a well-managed portfolio. Only in the cases of Canada and the United Kingdom did adding REITs to a portfolio of domestic stocks and bonds increase the portfolio's Sharpe Index, although not by a statistically significant margin.
The importance of U.S. REITs as an asset class proves to be very time dependent. REITs represented a substantial and statistically significant portion of investment portfolios for the 1990-94 period (but not for 1985-90), from each country's perspective, except for Japan. As for many investment asset classes, periodicity makes portfolio construction on the basis of historical performance alone problematic and, as a practical matter, presents a major uncertainty. interests, and a mortgage trust purchases mortgage obligations. Currently, several combinations of both types of trusts as well as hybrid trusts are available to suit specific investment objectives. This study focuses on equity REITs. 5. In calculating the Sharpe Index, we used the Treasury bill rate, when available, for Canada, Germany, Italy, the United Kingdom, and the United States. Because of the lack of better data, we used money market rates for France and Japan. 6. Gold-deflated returns were calculated as unity plus the nominal return divided by unity plus the return on gold, with both returns denominated in local currency. For U.S. REITs, this calculation resulted in the same arithmetic mean return of 10.24 percent and a standard deviation of 19.12 percent from each country's perspective.
